Abstract
Introduction 1
This paper highlights the history of inflation perception surveys undertaken among individual respondents in South Africa, in the quest to link inflation perceptions and inflation expectations. Initially inflation perception surveys were reported as inflation credibility surveys, which are an accurate reflection of their objective, i.e. to assess the degree in which historic inflation figures are regarded as credible and accurate indications of price increases. However, in keeping with international literature where this research is called inflation perception surveys, a similar approach has been adopted in South Africa in reporting the 2012 survey results.
Survey results obtained from individual respondents are often referred to as household surveys. This is not an accurate reflection of such results (see for instance Rossouw and Fourie, 2009 on this matter), as the survey results reflect the view of one member of a household on a particular matter (inflation perceptions in this instance), rather than a consensus view of all members of such a household. This paper therefore uses the terminology individual inflation perceptions, rather than household inflation perceptions.
All the pilot studies on inflation perceptions and representative samples undertaken until 2010 (six pilot studies, three representative samples and one survey among central bank employees) did not show any link between inflation perceptions and inflation expectations in South Africa. These findings cast some doubt on the premise that a policy of inflation targeting anchors inflation expectations in the current rate of inflation and therefore in the announced inflation target policy rate. It was therefore not possible to confirm or refute a hypothesis that inflation perceptions and inflation expectations are linked.
In response to the survey results (until 2010) , the survey question on inflation perceptions was put in different ways to respondents in the most-recent (2012) inflation perception survey. The findings of this survey are analysed in this paper and the possible link to inflation expectations that can be the subject of further research, is also explored. This paper reports for the first time significant progress in the quest to find a link between inflation perceptions and inflation expectations of South African individuals.
The rest of this paper is structured as follows: By means of a literature review, section 2 provides a selected overview of the history of inflation surveys undertaken among individuals in South Africa. Section 3 reports the findings of the most-recent (2012) inflation perceptions survey undertaken among individual responses in South Africa. Section 4 compares inflation perceptions and inflation expectations. Section 5 highlights the conclusions from the research reported in this paper.
Literature on the History of Inflation Surveys Undertaken in South Africa

Background
Central banks in countries targeting inflation base their policies in part on a premise that inflation expectations are anchored in the current rate of inflation and the credibility of the policy of containing the future rate of inflation in the eyes of the public (see for instance Mishkin, 2004 : 658 on this matter). Inflation expectations of individuals are surveyed periodically by means of opinion polls; an approach that South Africa has adopted in 1999 (Kershoff and Smit, 2002: 445) . Although individual inflation expectation and perception surveys are the focus of this paper, expectations of other groups, e.g. business people, financial market analysts and trade unions are also surveyed by inflation-targeting countries.
Inflation has been contained successfully in countries where the authorities contained inflation expectations, although " … a central bank … does not have control over expectations of inflation" (Mishkin, 2004: 419) . At best a central bank can follow consistent policies that enhance expectations of low future inflation. Expectations of future inflation are therefore based on current inflation rates and the public's perception of historic price increases. In a South African context Samuels stated that " … once the market's expectations … are broken, the problems of the transition to a non-inflationary era will become progressively easier. The eradication of inflationary expectations will not be easy " (1967: 355) . This statement of Samuels was true in 1967 and remains true to this day.
Inflation expectations surveys
Inflation expectation surveys among South African individuals have been conducted on a quarterly basis since 1999 by the Bureau for Economic Research (BER) on behalf of the South African Reserve Bank (Kershoff, 2000: 1) . The BER describes these surveys as household inflation expectations surveys, but as has been pointed out earlier, this paper describes these surveys as the inflation expectations of individuals. These surveys are undertaken by AC Nielsen on behalf of the BER, and survey results are obtained by means of personal interviews. The survey results of AC Nielson have consistently shown a very low percentage of individual responses indicating that they "don't know" what level of inflation to expect, as is highlighted in Table 1 below. In the 4 th quarter of 2012 the survey covered 2 353 respondents (Bureau for Economic Research, 2012) .
In this survey the BER put to respondents a statement and question that "(o)ver the past five years prices increased by on average 6,1 per cent per year. During 2010 prices increased by 4,3%. By about how much do you expect prices in general to increase over the next 12 months? (sic)" (Bureau for Economic Research, 2012) . The BER survey findings are summarised in Table 1 .
Of particular importance in the context of the analysis in the rest of this paper is the fact that only 10,7 per cent of respondents have indicated that they "don't know" by how much prices in general will increase over the next 12 months, i.e. during 2012. Figure 1 suggests that compared to similar international inflation expectation surveys, South Africa has a relatively high percentage of 'don't knows' with only Greece having a higher percentage. It is worthy to note that the response options differ between surveys. In the EU survey response options are: [consumer prices will develop over the next 12 months] rise a lot; rise moderately; rise slightly; stay about the same; fall and don't know. The Reserve Bank of India's inflation expectations survey response option is provided in terms of inflation percentage brackets. For South Africa, the BER provides for the respondents to supply a numerical value of what they expect inflation to be over the next 12 months, as well as a don't know option.
The EU survey asks the same question and has the same response options for all EU countries. There are large variations in the share of "don't know" respondents when comparing the EU countries. The results for EU countries are presented in summarised format in Figure 1 , although the results of a number of other countries, including South Africa, are included for comparative purposes. 
Inflation perception surveys 2
The measurement of inflation perceptions among South African individuals commenced in 2003. A number of pilot studies 3 (six in total) were conducted to test various alternative questionnaires before the inflation perceptions of a representative sample of respondents were measured. The pilot studies have shown, inter alia, that respondents confuse the rate of inflation (i.e. price increases) with price levels ("things are expensive").
In the design of inflation perception surveys it was decided to provide the most recent official inflation figure at the time to respondents, as Kershoff and Smit state that "(t)he benefit of providing historical information is that all respondents have the same information available when completing the questionnaire … (as) … historic information provides respondents with a benchmark " (2002: 453) . This approach was used in the pilot studies and in the representative surveys undertaken bi-ennially among South African individuals since 2006. The same approach is used by the Bureau for Economic Research in their quarterly inflation expectation surveys among individual respondents.
Insights gained from the six pilot studies on inflation perceptions informed the design of the first representative study on inflation perceptions among South African individuals. To ensure a representative sample of respondents, it was decided in 2006 to use Markinor (currently known as Ipsos) for fieldwork. This was the only suitable approach for a number of reasons (see Rossouw, 2006 for a complete discussion of these reasons):
• as only some 30 per cent of South Africans have residential landline telephones (National Gambling Board, 2005: 5), it was not possible to use telephonic surveys to obtain a representative sample; • omnibus research is an accepted research practice used in many different fields of study to contain the cost of sampling (see for instance Camponovo, 2006; Kearney et al., 1999; or Lindenmann, 2001 ).
• Ipsos (or Markinor as it was known at the time) conducts biannual surveys among individual respondents to which additional questions can be added at a cost per question, as the infrastructure to conduct the research is already in place. The cost per respondent amounted to some R2,90 in 2006, while quotes obtained from alternative survey companies amounted to as much as R52,17 per respondent at the time. Cost was therefore an initial consideration to select the market research company, and service since 2006 has been at such a level that no consideration has since been given to the possible use of another market research company; and • Ipsos covers at least 3 500 respondents and the results are reported in terms of aspects such as employment status, gender, geographical location, income, etc., which are important parameters for this research. The 2006-survey showed that 52,9 per cent of respondents indicated that they did not know whether the historic rate of inflation was an accurate indication of actual price increases in South Africa. Of the remaining respondents, 18,5 per cent said that the official historic inflation rate was a true reflection of actual average price increases, while 28,6 per cent believed that it is not a true reflection of actual average price increases.
One of the objectives of a survey is to obtain an estimate of the opinion of a population on a specific matter without interviewing every member of the population. Once survey results have been obtained, these can be used to estimate with different degrees of certainty (confidence intervals) the view of the general population represented by the sample on a specific matter. Confidence intervals provide an estimate of the possible size of any error in sampling data (see for instance Easton and McColl, [S.a.] ).
The results of the survey were used to calculate a 90-per-cent confidence interval level in respect of the various responses of the respondents, with the value z.05 = 1,645 and a normal distribution implying that 0,9 (or 90 per cent) of the area below the curve is included between z = -1,645 and z = 1,645 (see Rossouw, 2006 for a complete analysis of confidence intervals based on the first representative sample).
Number of observations in the sample (n) 3 493 Number of successes (x) 1 644 Proportion (p)
Standard error (SE) Normal probability distribution (z) 1,645 for a 90-per-cent confidence interval The confidence interval at a level of 90 per cent is calculated as:
There was a 90-per-cent probability in 2006 that between 51,5 per cent and 54,8 per cent of the actual population 2 This section draws, inter alia, on Rossouw et al, 2010; Rossouw et al, 2011 and Rossouw et al, 2013. 3 See for instance Struwig and Stead (2001) 
"don't know" whether the historic rate of inflation was a true indication of actual price increases. Similarly, between 45,2 per cent and 48,5 per cent of the population had a view on the question whether the historic rate of inflation was a true reflection of actual price increases, irrespective of whether they accepted it as accurate or not. The confidence indicator shows that a large percentage of the population "don't know" whether the rate of inflation is an accurate indication of price increases.
The research was repeated in 2008 to re-assess the results of the survey undertaken in 2006. The 2008 survey showed broadly the same results as the 2006 survey, with the same percentages of respondents indicating that they accepted as accurate the rate of inflation as an indication of historic price increases (i.e. answered "yes"), respondents answering "no" and of respondents indicating that they "don't know" whether the historic rate of inflation accurately reflected price increases in the domestic economy. The limitation emanating from this research remained, namely that the survey results could not be compared to survey results of individuals on inflation expectations, owing to the larger percentage of "don't know" responses.
It was also decided in 2008 to undertake this research among employees of the South African Reserve Bank (see Rossouw et al, 2008 for a complete report on this research). This was done only once, as employees of the central bank reported even lower perceptions of the historic rate of inflation as an accurate indicator of historic price increases than the general South African population represented by the surveys. An even smaller percentage than in representative samples of the population answered "yes" to a question that they accept as accurate the historic rate of inflation as an indication of actual price increases. This was a result not expected from central bank employees, as these are the very people entrusted, among others, with the responsibility of conducting monetary policy to contain inflation. An analysis of possible reasons why central bank employees had low perceptions of their own success in containing inflation in 2008, is beyond the scope of this paper.
A different approach was followed in the third bi-ennial survey in 2010. Respondents who indicated that they did not accept as accurate the historic rate of inflation (i.e. answered "no"), were asked in a follow-up question to indicate their perception of the historic rate of inflation. This approach provided particular insights into views of respondents and therefore informed changes in respect of the way in which the survey question should be formulated in conducting inflation perception surveys.
Survey Results of the 2012 Bi-Ennial Inflation Perceptions Survey
The approach used in the bi-ennial survey undertaken in 2012 differed from the earlier approaches to obtain a better insight in to respondents' views of historic price changes. This objective was indeed achieved in the 2012 bi-ennial survey, as is explained in this section. These results and the basis that it provides for further research in confirming or refuting the hypothesis that inflation perceptions feed inflation expectations, have not been published before.
The questions used in the 2012 inflation perceptions survey were modeled as closely as possible on the question used in the individual inflation expectations surveys of the BER. It was decided to split the respondents in the Ipsos sample into two groups and to put slightly different questions to these two groups to:
• ensure compatibility with earlier survey results and see whether the high number of "don't know" responses persists; and • compare the results obtained from these two subsamples to ascertain the most-suitable way forward for finding an answer to the hypothesis under consideration. In view of the large number of respondents in the Ipsos survey (at least 3 500 respondents), it was possible to make the required split, as each subsample still comprised a considerable number of respondents (at least 1 750 in each instance). This sample comprised some 2 000 individuals in metros and some 1 500 non-metro inhabitants, with an equal gender split. A 25 per cent telephonic back check was made by Ipsos after the interviews to confirm that interviews had indeed been conducted. In practice the survey comprised 3 563 respondents, rather than 3 500 as planned originally. It is normally the case with large surveys that the actual respondents marginally exceed the planned number of respondents, should it be necessary to omit certain responses based on the back-check.
Ten pilot interviews were conducted by Ipsos on the questionnaire prior to the actual fieldwork to confirm its suitability for fieldwork sampling. This pilot was done, inter alia, to test interview length. The pilot went well and no issues occurred, implying that the fieldwork could proceed. The random sample technique used for the sampling ensures that each person in the South Africa adult population over the age of 15 has an equal probability of being chosen for interviews.
Respondents in both subsamples were provided with a statement, based on the approach used by the BER, namely "(o)ver the past five years prices increased by on average 6,8 per cent per year. Over the past 12 months prices increased by 5,5 per cent". The question differs from the question used by the BER, as the periods covered by the statements do not overlap.
The first subsample (1 776 respondents) was asked as a follow-up question "(b)y how much do you think prices in general increased during the past 12 months?", and were not provided up front with an opportunity to answer "yes", "no" or "don't know", although some respondents opted to answer "don't know" without any prompting. In this instance the responses differed considerably from the responses in the second subsample (1 787 respondents), where respondents were provided up front with these three optional answers with an opportunity to answer "yes", "no" or "don't know". The same pattern as with earlier bi-ennial surveys were reported, namely that more than 50 per cent of the respondents reported that they "don't know" whether the rate of inflation was a true reflection of average price increases. Respondents who answered "no", were asked a follow-up question on their inflation perceptions (see Figures 3 and 4) . The most marked and important difference is that 56 per cent of respondents opted for "don't know" when provided an option to choose between "yes", "no" and "don't know" as is shown below in respect of the second subsample, whereas only 8 per cent of respondents in the first opted for "don't know" when asked to provide a number for the historic inflation rate (see Figure 2) . A similar trend was observed in responses obtained from the BER surveys, where 10,7 per cent of respondents answered "don't know" in the survey discussed above. By slightly altering the inflation perception question, the percentage of "don't know" responses was largely reduced. This shows that the question matters, i.e. the difference in the way in which the question is asked, influences the response obtained in the survey. This important finding is in itself significant and might have relevance outside the narrow field of inflation perception research. It shows that the wording of research questions has a bearing on the responses provided by respondents. Researchers should therefore test their questions carefully. The question can inform the response, not only in inflation perception surveys. For example, in many instances similar research on inflation expectations (see for example Bank of Japan (2013) Figure 3 summarises the responses to the follow-up question of the 333 respondents who answered "no" (i.e. they did not accept as accurate the rate of inflation as a true reflection of average price increases). These respondents were asked to then provide an indication of their perception of the historic rate of inflation.
Figure 3: Responses of individual respondents to a question whether the rate of inflation is a true reflection of average price increases
Source: Ipsos, 2012 It is also noteworthy that the 333 respondents who were asked the follow-up question on their perception of inflation (i.e. those who answered "no"), gave responses aligned to the responses of the respondents who were asked to provide an actual figure for their inflation perceptions (see Figure 4) . This matter is analysed in more detail in the next section. 
Comparison of Inflation Perceptions and Inflation Expectations
The most-recent 2012 inflation perception survey was split into two subsamples, as is explained above. The responses obtained in the first subsample, namely where respondents were asked to provide a perception of historic price increases, are most encouraging and provide a basis for comparison with the inflation expectation survey of the BER, also reported above.
The results to the question for respondents in the first subsample on the perception of historic price increases that was posed to the full sub-sample are presented in Table 2 . These results were closest to the results from the BER survey, as respondents were not asked whether they thought that current price increases (as at June 2012) were a true reflection of average price increases. Overall, the BER survey recorded an average expected rate of inflation of 6,0 per cent for 2012 in the fourth quarter of 2011, while the Ipsos survey showed a perception of an average rate of 6,4 per cent. The actual rate of inflation in 2012 was 5,6 per cent (Statistics SA, [S.a.] ).
The standard deviation, however, was lower for the BER survey (3,2) while for the Ipsos survey, the standard deviation was 4,1 per cent. The standard deviation gives an indication of average spread of the data. The BER had a median of 5 per cent and Ipsos had a median value of 6 per cent. Interestingly, the BER survey results has a minimum of 1 per cent and a maximum of 100 per cent, while the Ipsos survey results has a minimum of 0 per cent and maximum of 90 percent. Around 8,7 per cent of the Ipsos respondents (excluding don't knows) reported 0 per cent. The BER survey also had a lower share of respondents who had a value above 25 per cent. Overall the BER survey recorded a larger percentage of respondents who don't know what rate of inflation to expect than the percentage of respondents in the Ipsos survey who reported that they don't know what historic rate of inflation to perceive. This was also true in all of the demographic breakdowns.
The main findings from the breakdown by selected demographic criteria showed whites had higher inflation expectation for 2012; but when asked what they perceived historic inflation to be, Indians had a higher perceived rate. Compared to the other population groups surveyed by the BER, coloureds expected inflation to be the lowest; while from the Ipsos survey blacks had the lowest inflation perception. Interestingly, Indians also had a much larger share of respondents who reported a perception of inflation above 25 per cent, according to the Ipsos survey.
Different results can be observed when income groups are compared. In the Ipsos survey, respondents with household incomes exceeding R8 000 reported the highest perceived inflation rate, while in the BER survey, respondents with household incomes in the second highest income category (R4 000 -R7 999) had the highest inflation expectations. The lowest perceived/expected inflation rate was recorded for both surveys in the lowest two income categories. At the same time these two groups also had the highest percentage of respondents indicating that they "don't know" what rate of inflation to perceive and to expect. It seems therefore that respondents in these income groups have less pronounced inflation perceptions and expectations.
It is noteworthy that there are large differences between age groups. The Ipsos survey found that the youth (aged 15 to 34) had a higher perceived rate of inflation; while the BER found that the older generation (age 35-50+) had a higher level of inflation expectations.
Males expected the inflation rate for 2012 to be about 6,0 per cent; while when asked at the end of 2012 what they perceived inflation to have been, they reported 6,4 per cent. Females expected the inflation rate to be 5,9 per cent; while the their perceived inflation rate at the end of 2012 was 6,2 per cent. Respondents in non-metro areas expected inflation to be 6 per cent; while perceived inflation among this group of respondents at the end of the period was 6,1 per cent. Respondents in metro areas expected inflation of 5,9 per cent; while perceived inflation among this group of respondents was 6,9 per cent.
Overall expected inflation was much lower than perceived inflation. Acknowledging that there might be difficulty in the overlapping time (12 months forward; and 12 months historic); the results seems to suggest that forward looking inflation expectations is in general lower, and that respondents' overall perceived inflation ex post for the same period (after experiencing price increases) is higher. Table 3 represents the results from respondents asked the follow-up question to: "South Africa's official rate of inflation was 5,5 per cent in June 2012. Do you think this is a true reflection of average price increases?" Only those who responded no were then asked "what they believe price increases were". These results might have some bias, as only those individuals who did not believe that the current rate of inflation was representative of average price increases, where asked to respond. Therefore only those who view inflation as either higher or lower than the actual rate of inflation responded to this question, as those respondents who accepted the rate of inflation and those who indicated that they don't know what the rate of inflation was, were not asked the follow-up question. These responses are shown in Table 3 .
A few results stand out. The first is that the averages and standard deviations are much higher than in the first subsample; and second that a very large percentage of respondents in the R1 -R799 income group reported inflation rates higher than 25 per cent (around 24 per cent of respondents). Blacks and coloureds who did not believe the inflation rate, reported rates higher than those in in the first sub-sample, while Indians in the second subsample reported a lower rate than those in the first subsample if they did not believe the inflation rate. In all other instances there were an upward bias for those who did not perceive the current inflation rate as accurate, i.e. those in the second subsample, compared to those in the first subsample.
Conclusions
This paper shows that the way in which the question on inflation perceptions is put to respondents has a bearing on the survey results. It is most encouraging that the question has been put in a way that reduces the number of "don't know" responses, thereby aligning the research findings with the findings of inflation expectations surveys. This will be the matter under consideration when the next inflation perception survey is undertaken. The research results reported in this paper confirms for the first time for South Africa evidence of a linkage between historic inflation perceptions and forwardlooking inflation expectations.
The way forward with this research is to ask the same group of respondents about their inflation perceptions and inflation expectations in an attempt to link the responses at the level of individual responses to confirm the evidence found in this paper. This has never been done before in South Africa, and will the first research to report on the actual linkage (or otherwise) between inflation perceptions and inflation expectations at the level of individual respondents. If this linkage can be proven, it will show evidence that one of the benefits of a policy of inflation targeting is not only anchoring inflation expectations in the current and targeted rates of inflation, but also anchoring it in perceptions of historic inflation.
